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[0005] :^mmi^<i:tnt. ur^^'^B^^^h^^^^^-^y^^^^m^f-^tm^^n^o 

m(O(i^^^j:<th—myi^.0. 001-10, 000Q-cm(DS^^^^-r^#<$:ttM*4;?»^e> 
6. ms&M^'^m^^tfmW.WS^it^T!)^. NbO . LaO . NdO . SmO . EuO , M 

X X X X X 

oO . ReO . WO . OsO . IrO . PtO (x=0. 2— 5);5>P>7iSl¥35*e>3l*^$ttS{i^?^^ 

X X XXX X 

< <b^— o(D^{k^T"fo55 (CfE^(D^^^l^>5' hn/W$;t-y-fe>';^^^o 

8. m^r^±Zf^--f^^^^. Li Ti O . Li V O . Er NbO . La TiO . Sr VO . 

x24 x24 ,x 3 X 3 x 3 

Ca CrO . Sr CrO . A MoO . AV O (A=K, Cs. Rb. Sr, Na, Li, Ca) (x=0 

X 3 x 3x 3 25 

DA (1) 

y 2 
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X M X C X X ^ 



(2) 



(6) 




(8) 



(3) 



A' A' A' 
(5) 

< x>=< x> 

(7) 




(9) 
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11. HflfSA;^^ TIE— ^^(10) — (13)T'^^n-55^^^-efc59X{il0(Cfagc(O^ 
[fb2] 

NC CN 

Ar' (10) 
NC CN 

Ut3] 
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NC 

A» T V T V (12) 

CN 

c^^". A*«. mmm'f-s mmm^. ±ui^m^. y^jwum^f-xi^mmm^x-m^ 

15. mIlEM0Jtt^M>5^. Si. Ge. Mg. Ta, Ti, Zn. Sn. In. FhJSLXfBit^hfl^m 
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16. m^Mm^il^M^^. Mo. V. Cr. Ni. Co. Mn, Ir. Pt, Pd. Ce. Pr. Nd, 
Sm. Eu. Gd. Tb, Dy. Er:ST>*Yb;6>ibJfcSS¥36^ib3l^^tt5d/^J^cf<i:t>— oOtc^ 

18. mmtmmt<Dmizim&^±<7)mytm^^u mszLmmt. {}^-fj:<th—o(D?i 
22. mm^<^^~^i^m^^Am:i!>K cs. Li, NaRxj^t^^fj:^m7f}^hm^^ti^ 

(i^fj:<th~^(D7zm<Dmi^t. MoO . VO , ReO . RuO . WO . ZnO . TiO . 

XX X XX XX 

cuo (x=o. 5-5)i)^i:>fj:^m^^hm^^ti^{i^^j:<th—<><Dmitmt(Dm:^m7i^ 

X 

24. niite,^Mi^m<D^i7i^t^. 0. OOIQ -cmjIiXilOOQ •cm7(5^-t?*)'5l{C|5 

25. |^ei^l^<®<i:(OPBl(c/>/^<i:ti®iiJl±(D^^S^WL. 

26. mw.'pf^nmmT!!^. mts.yut^—'7^mMm.Am^^hfj:^i—i2&xf24<D\,^ 
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[0006] [0 1 4^ mmmm(Dmm^^-rmx'i>^o 

[0007] J!^T> ^mm<ommELm'f- (a) - (o tcov ^rift^g-r^o 

fi\wmm(0(i?-f£<th—m-A^s o. 001-10, oooQ-cma^jgfet^^^-r^^flcft 

[0008] :^^m(D^mELm'=F (a) (cov ^xmm-r^o 

:^^m(o^mELm^(A)i'X. mmtmmt(Dmic{}^^j:<th2m^±(Dm%m^ 
^tihmytm(omi^. 0. 001-10, oooci'cm<Dminm^^i'^mi^^u 

[0009] ^mmmmi^i. ±t^(Dmm.m^^ir^^m^i^i±um^hti:^rcib. m.'f-tiEiKDm 
:^t:^^-r^^t7i^x^^o ^(Dfcub. ^mmmm<Dmmic$)^2-D<D\.^-rti(Dm^ 

ip^. 0it3:^-t-j:9{-. 'pmmmmen. ?^m2m(Dm^m4tm-i-^Am7!)^^i-i 
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[0010] ^mmmm(Dum-t\^xi:ii. m.!^mi)^d^^i-^'^t. D—^mmA>m^i^'^'r<. m 

m.^i)^±^-t€^t.mW}f^l::W£7!)>±^-ri>rcibsO. OOl-lO, 000Q-cm(OS 

tz. mmtvxmmu m-r€^tmmmf£^^±^-r^f:if^. mmno. i-ioonm 
[0011] ^mm^mm^m^t^unn. ±m<Dm.mm^^-t¥^m^{^i^unxhtin. m 

mn.'^mt'^tVXi-i. M^:feM^-^tftiC^^5J;i9$f^b<. 0iJ;tii\ NbO . LaO 

X X 

, NdO . SmO . EuO , MoO , ReO . WO . OsO . IrO . PtO (x=0. 2— 5);ei^ 

X XX XXX XXX 

[0012] *U >#mi4W^^i^:*/^J^^bT{i. TI5-iK^(l) xm^MWitm 

DA (1) 

y 2 

=f-xm. yfi. i—5(dW^X^^. zii. 1— 5(DSIS:-C^o ] 
[0013] ±lE-^^(l)(c^3v^x. D{i. ^j*b<fi. TfB-^^(2)— (9)-e^$n5^^ 

[Ib5] 
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^ .^X c.x>-<..xj 



(2) 



A A 
(4) 



(6) 




(3) 



r2 



A» A- A' 
(5) 



<:i:kx: <xkx5 



A' ^A' A' A' 

(7) 




(8) 



(9) 



tVuS. ^y^ot'/i'^, n-:^^/i-«, s-^^yuS. -fy^^/i-S. t-^f^yi-*, n- 
^i/'^/uS, n-^^^r^z/uS, n-^zf'^J^^, n-:t^^/V^, fcKt3dri^^^>'WS. 1 
-kKD=3fv^a::f^/vS, 2-tKci=¥Wyyf^/i^S. 1. 
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S^ 1. 2, 3-hytKci:Sr'>^Dt:V^S, l-^nn^i^/US. 2-^nj3 

^^/U-S. 1. 2-i^i5'tin3^^/VS, 1, 3-v^^nn-ry>^nt"' 

/«^S. 2. S-v^i^on-t-^^/I^S. 1, 2, S-hlii^PPT'citVPS, ^n^^f^/Pg, 1 
-:;fD^ac:^/l.S, 2-:/ci^3i^/PS, 2-:/t3^^y7'^/wS, l, 2-v?yn^ai^ 
/I'S. 1, 3-v?:/n^^y^afcVuS. 2, S-v^yn^t-y^^/l-S, 1, 2, 3-h!;:rcf 
^>^DfcVi-S, 3— Kp«5=-/wS, 1-3— K^^/i-S. 2-3— K:3^^/uS> 2-3— K>fy 
T'f^yi^S. 1, 2-v?3— K^^/u-S, 1, 3-i^3— K-Yy^c2t:V^S, 2, 3-i:^3— K-t 
-y^/wS> 1, 2. 3-hy3— K:7"nfcVwS, T^/^^yuS. l-T^/^^/i-S^ 2-r 

^yoi^/wS. 2-T5y-ry:/^/i-S. i, 2-v?T:^y:x^/^s. i. 3-v'r5y>ry^n 

2, 3-v^T^/-t-:7"^/US. 1, 2, 3-h!;T^y:7'Dtv^S, v-Ty;^^/uS. 
i—>ry:i^^>'i^£. 2-v'Tyai^/vS, 2-v^Ty^y:/5^/wS. i, 2.-V'^yT j:x.^ 
/i^S. 1, 3-v?'>ry-i'y7^c3tv^s. 2, 3-v=v^Ty-t-^^/i'^. 1, 2, 3-h»;v'r 

/^ntWS. ^ha;»<^/P^^ i-^haoi^/uS, 2-— hnji^/l^S, 2-^hn^y:/ 
^/VS. 1, 2-v^^hcr^^/l-X. 1, 3-v?-hc^y:/nt:V^S. 2. 3-v?^Sn-t->^ 
f^/l-Xx 1, 2, S-hy^hciT'ntVPS, i/jJ'ci^nfcVU'S. v^t^ci:/^/^^, v^rJ^n^ 
^^^/^S. ^^^xi^^iyfVm. 4-p«^/V->^o^:^r5//VS. l-T^^^'^/l^S. 2-T 

[0014] ±fE— (2) - (9) ■V^^f\^^^(n>^^mh\JX\-i.^ TTT(tetrathiotetrace 
ne), TPBP(tetraphenylbipyranylidene). mJ-T^<D{C'^miy^m-fhf\.^o 

\.\m 
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c:K3 a;Kr> 

TTF HMTTeF 
HaC^Se .Se^CHs HaC^S^ S^CH^ 

XX L X>=< T 

HaC-^Se Se-^CHj H^C^^S S-^CHg 
TMTSF TMTTF 

BEOT-TTF BEDO-TTF 

DMET 

[0015] *fc, D^UTfi, Li, Na, Rb, Cs^<^T/^;?7y^JR, Cam(DT/U:tj])±m^m 

[0016] ±IE-^5^(1){C*51/^T. Aft, $f*L<{i. Tl5-^^(10)-(l3)T'^$n'5 
[^b7] 

NC ON 

^== Ar' =/ (10) 
NC CN 
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[it8] 




Wk9] 



NC 
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[it^. A^i. i^mi^.'f-. ^LMm^. 'T/\^y\-m'f-xiimmm^x'h^. 
[0017] ±m—^^iio)—ii3)xm^ti^^^(DM:i^Mt\^xi-i. Tm^^-r^mm 
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NC. 



NC 




CN 



CN 



TCNQ 



NC 



NC 




CN 



CN 



TCNOQ 




TNAP 



S S' 
M(dmn)2 




NC, 
NC 




CN 
CN 



TCNTQ 




TNAT 



N 



NC 




CN 



=N 



OCNCM 




OCNAQ 

[0018] SAc. AkLXi-t. TaF , AsF , PF . ReO . CIO , BF , Au(CN) , Ni(CN) . 

666444 2 4 

CoCl . CoBr. I . I Br. IBr . Aul . AuBr . Cu I . CuCl , Cu(NCS) . FeCl » 

4 32 22 256 4 24 

FeBr , MnCl . KHg(SCN) ,Hg(SCN) , NH (SCN) ^t>*f*UV\ 

4 4 4 3 4 4 

[0019] ^tc. ^^mi^mmn. m^^m^^t^mm^m<mx^^^T^±-:f^-m.^t. 
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T^ir^^— fi)c^i:LT{i. Li Ti O , Li V O . Er NbO , La TiO , Sr 

x24 x24 X 3 X 3 x 

VO . Ca CrO . Sr CrO . A MoO . AV O (A=K. Cs. Rb. Sr. Na, Li, Ca) ( 

3x3x3x 3 25 

fi, ZnSe, ZnS, TaS. TaSe, ZnO^/i^^f *LV\ 
^f^LV^^iJctbrti. LiZnSe, LiZnSi, LiZnO. LiInO^;*5^(f e>tt5o 

[0021] if.w^x\^. ^wmmm\%. M--mx^^x%^^<^ mmcom (2jsx{i3« 

ti^-mt^. ^m^mim^htj:^mxihfi\-tx\\ ^<>x. :^mmxn. ^mm.m 
m^. ^mwi±um^h^j:^mm(Dm(ommi^tLxhx\^\ 
[0022] mjftmi 

(2) mmmm ii^Avtcm^ («^^^jE7L) ^mw(Dt)x^W}^^^mm 

[0023] ^^m^nm-r^:^mt\.xn. mK.it^ mmm. ^t-^^— h?*, lbi^^o^^j^ 

(D:^m^mmi-^^tr^x^^o 



wo 2005/009087 



16 



PCT/JP2004/00845<; 



[0024] m^mi^mi^hti^n-^^hmi-i. Mm^fj:m^mti.x^jk^(Dh(D=km\^^^^ 

::<^5*>. $f*L<{*. yzj^ci^/um. -ty^/i-m. T:yhy-^>m. T-^-ry^i^^m. 
y;v:t\^:ym. yz^-r>hi^>m. y/x^^ty^'r^m. hDyz^^-i^^m. tv:/^, 

T>^hy-iz>^m. y/v:i-u^^m. y=^-r:^h\^>'m. y/^-^y^^y^i^^. tv>^. ^ 
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[0026] mnmxUzio\^-x. mmm\.<iimm^(DmBRmm-50(D^^mm(DmtL.x 
i-i, •7a:.=^/um. 1-^75^/^^. 2-'r'7^/\-m. i-T^hy/uSs 2-r>v^)ji^m. 9 

-TVhyyuS. i--7ji-:>->'hy/U'S, 2-7j:-:^>'M;/wX, 3->':3i-:^>'hy/^S. 4->^ 
9-y=i^-f-l^h}}/l-&. l-^"7<?-fe::^/uS. 2-^>'^'-l?=/'^£. 9--:^:7 

/U£. p-t-^^^/U^^ai::^/^^, p-(2-7:3i=:/U>^CitVW)7^:=^/PS. 3-^f=-/V-2- 

^:7^/uS, 4-7«^ywi— :^:7^/uS. 4-7«^/v-i-T>'hy/PS, 4'-p<f^/nf:7 

4"-t-::/^yW-p-:^'-73iz:i/l— 4— t'v'US^ 2-:7yl'^l/:=^/WS. 9, 9 
->?;^^/U-2-:7/U;*-l/:^/PS, 3->'/U;^^:^7^=/uS#755^tf ^tv-So 

/wS. l-':h:7^-fezr/us, 2— ^^'^-fe^/wS^ 9— :h:7i5'-fe:^yPS, l-f i^=:/uS, 2 

-tV:::^/WS. 4-t"W':=^/U«. 2-lf 3-lf :7ji^/U>l'/WS, 4-lf ^ai 

:::i/WyuS. o-hyyl^S, m-hy/l^S. p-hy/^S. p-t-:/^/U^ai^/VS. 2-7/U 
/U^, 9, 9-v^P<^/W-2-:7/W;;rw^/WS. 3-7/U:r^>^7^^/USt?fc§o 
[0027] ei^^U<ttlSEeifeO;^j!^^^fi:5-50O^#|^1tm^S<^^J<»:L-C{i. 

/i-Sx 2-fc'Dy/v-s. s-fc^py/^s. f7v^^/ws. 2-f yi^=i/uSx z-\fVi>=-/^m 
. 4-t°y v^^/i-s. 1— r^Kyyi-s. 2— oKy/i-s. 3— r:/Ky/u». 4-Y^Ky/i-s 
. s—Y^Ky/i^s. 6--i'>'Ky/^s. 7— r:^Ky/us. i—Yy-r^-Ky/w*. 2-'i'y'YvK 
y/ps, 3-'i'y>r^^Ky/i-s. 4-^y<i^Ky/ws. 5— f y-r^^Ky/^s. e-^y-r^Ky 
7— ry-r^Ky/i-s. 2->'y/us. s-^y/ws, 2-^vy:77=/vs^ 3— 



y:7^— yuS, 4-^>'y:7^^/uS, S-^vy^'^— /u£. 6— <^^y:7^=^/i^Sx 7- 

^:/y:77::i/vs, i-^y'<>'y77=/ws, 3-^y^>'y7^:=^/ws, 4-^y-<xy 

/i^S. =^/y/wS. 3-:3f-/y/W'*, 4-=3f-yyyus, s-^fyy/^S. e-^yvji-m. 
y/i-s> 8-=3r/y/i'S. 1— ry=3ryy/vs, 3— ry^^f-yy^us, 4— ry^/y/ws. 5— r 
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/US. 5-^y^-^]}=^/um. i-^ju^<y^V/\-m. 2-;^7/w^i/y 

/u^. 3-;*/w<'yy/uS. 4-;*/u^^y'y/uS. S-;?;/^^^!;^^^, l-:7ji-:^>;^yi^ 

, 6->'^-:h>;^i;v^^/l-S, 7-Z7:j^-f->'yf.Vi^^/lS. 8-:7j:^>'^yi^^/U'S. 9-:7 

3-Tjj'yv?::^/wS. 4-TiJ'yv^=/i'S, 9-r^yv?=/uS. 1, 7-7al■:^^^;^^y>' 

-2— <yvS. 1, 7-7al•:^>;^t3yv-3-'1'/^S, 1, 7-:73i-^i^;^ciy>--4— T/uS, 
1, 7->'j:^:x;2.ny>'-5— f/uS. 1, 7-73i-:^>'>?>nyv-6-^'/uS, 1, 7-7ai-:h 
v;^ny:/-8-^/wfi, i, 7-7ai-^>'^t3y>'-9-'f'>'uS. i, 7-:7a:-i->-;^c2yi^-io 
-'T/uSs 1. 8-:7a:-^i^;^nyi/-2-^/uS. i, 8-7ai^:/^ciyv-3-^>'WS, i, 
8-^=t:-j':y:^u]}:y-4-^/i^^. 1, 8-:73:-:^>';^niy>'-5->i'/i'S. i, 8-:7;ii-:J-i/>^ 
ny:/-6— f/u-S. 1, 8-:73^-:h>;^Dy>'r-7— T/uS, 1, 8-^3i-^:x>^ny:/-9-^ 
/^S. 1. 8->'ai-:^>x<.ny>'-io— T/^S. 1, 9-:7al•:^:/;^c3y:^-2— ^'/wS. 1. 9- 
ya^'r>':^^V>'-3-^/\^M. 1. 9-7j:*?-v;^Dy:/-4->r/i'S. i. 9-7rc-:h:/;^ny 
1, 9-7ji":>-:/^ciy:/-6--i'/uS. 1, 9-■7a^•:^:^^^y>'-7--f'/^S 
. 1, 9-:73^-^>';^ny>'-8— r/u-S, 1, 9->'^i-v^ny>'-10--</uS. 1. 10->^ 
ji-^>';^ciy:^-2-'Y/uS. 1, 10-:73l•:^v;^^yc/-3->^/^S^ 1. lO-73l■:^>';^^ 
y>^-4-'r/wSx 1. 10-:73:•:^^^;^^y>'-5-^y^S. 2, 9-73l-:^>'x^r3y>'-l-^y^ 
S^ 2. 9--7cc-^>';^ny:/-3— T/l^Sx 2, 9-73i-^V;^i3y>'-4— f/WS. 2, 9-7^ 
•:^>';^Dy:/-5-^/^S, 2, 9->'j^-^;/^Dy>'-6— T/^S. 2, 9->'ct-^:^>^ay^- 
7— C/PS, 2, 9-7ai-:h:/;:^t3y^^-8-'C/uS. 2, 9-:7ai:^i^^Dy>'-io— T/^S. 
2. 8-7ai-:^>';^nyv-l-^/US, 2, 8-73i-:^>';^ay^^-3-^/US. 2, 8-:73i-t- 

>'>?.Dy:^-4— T/i^S, 2, 8-73i^>'^ny>-5-^/uS. 2, 8-:7a:-^-^/^ny:/-6- 
'('>'US, 2. 8-73i-:^:/;=?.py>'-7— </uS, 2, 8-:73i-t->';^t3y:/-9— C/uS, 2, 8 
-7ai-t-:/>^ciy>^-io-^/PS. 2, 7-7ai-^:x;^py^^-i->r>'ir'^ . 2, 7-:7i-:?->';^ 
oy:/-3-^yuS, 2, 7-:7ai-:^:/;^ay>'-4-'f'/uSs 2. 7-7^^i^;^py>'-5-^ 
/^S. 2. 7-73i-^:^>^py V-e—f/l^jg, 2, 7-7ai-:^>';^ay>^-8— C/US. 2, 7- 
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. 2-y:^-ri^=-/l-m. l--7^y^Tv?:^/l-S. 2-:7ai/^Tv^^/WS, S-^zj^/'^T 

2- :73iy=^ihv^:=:/uS. 3-:7aly:^r1^v^::^/^S. 4-:7:3iydrl^v^^>'wS. 10-7 j:y=^ 
i^v'^^/PS, 2-:^^1^>^y/^S. 4-:^=^1^yy/V'S. 5-;^-dp4^yy/^S> 2-:^^-t^i^ 

2-p^5^/l't;°c3— /U-l-^/uS, 2-^^>'Hr°a— /P-3-^/pS, 2-p<^>'Pt''c2— 
2-p<'5^/H:°D'-/u-5-'i'/u£, 3-;»<^yWt°D— T/i^S, 3-^ 
^/Pfn— /P-2-'f'/PS, 3-;^^/l'fc:°n— /U-4-^/US, S-p^f^/Ufa— 
/^S^ 2-t-:/^>rl'fc°n— /W-4-'f^yl'S, 3-(2-:73i=/U^PfcVP)t''a'-/P-l-xj'/p 

2-^^/i--i— r>Ky/PS, 4-^^/1—1— r^-Ky/^s, 2-^^/w-3— r^^Ky/p 
4-p<^/p-3— f>Ky/ws> 2-1-7"^/^-!— r:/Ky/ws. 4-t-7'^/u-i— r 
Ky/ps> 2-t-7'^>'p-3— r:/Ky/i-s. A-t-y^/i^s-^^^h^v/i-m^Timifhti 

So 

fi. T'ntvwx. -ryT'nfcvws. n-T'^/^s, s-y^/^m. ^y^'^J^M. t-Zf^ 

/WS. n — ^i^^/l^S. n-^=3ei^yw^, n-^T^^/l^X. h-^^-iJ'^/PS. fcKo=^ri^^ 
^yPS, l-tKn:^r->J^^/WX, 2-tKn:^iy^^/PS. 2-tKn^Wy>^^/l'X. 
1, 2-v^tKo^'>in^/pS, 1, S-v^tKndfWyT'ntVPX, 2. 3-v^tKadriy-t 
-T'^^/PS. 1. 2. 3-hytKn=^r'>7"DtVl'S, i^nci;>t^/US. 1-^dp:i^^/WS. 2 
-^nDJi^/l^X, 2-:^ac3^y>^^/l'X, 1, 2.--J^xixi:x.^jV^^ 1, 3-v=i5'aD-f'y 
yuH'/l.m. 2, 3-v^i{'nu-t-y^>'P». 1. 2, S-hyiJ^DOT'otVuS, z/u^pt^ 
/i^S, l-7'n^^f^yw£, 2-7'p^^f^/l-S, 2-7'n^'1'y7'^yPS. 1, 2-i^7'c3 
^aif^7PS, 1, 3-v>yp^^y>^cit:VPS, 2, 3-i^7'D^-t-7>yi'S, 1, 2. 3- 
hyyp^T'nt'/PS, 3— Kp<f^>'i'S> 1-3— K^i^/i^S, 2-3— K^^/^K. 2-3 
— hVyT'^/PS. 1. 2-:^3— K^f^/^S. 1. S-v^S-K'fyT'nfcVwS, 2, 3-^;' 

3— K-t-y^/i-S, 1, 2, 3-hy3— HVotVuS, T^/^f^/i'S, l-T^/^^/P 
2-T^/:3if^/uS, 2-T^y^y:/^/l-S. 1, 2-Z^T^y^^J\^m. 1. 3-v'T^ 
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y^yytm'/ums 2, 3-i^T^y-t-y^/]^m^ i, 2, 3-hyT^y:/c3tvvs, i^ry 
^^ryji^/V'S, 1. s-v^v-Ty-fyy'ntvi-x, 2, 3-v^v'Ty-t-:y'^/i'S^ i. 2, 

::^hn^y:/^/l-S. 1, 2-v^:=^hc7:3i^/PS, 1, 3-v?=hP-ry^otVwS, 2, 
rr^hP-t-T^^^yPS, 1. 2, 3-hi;:=ihn^PtV^S, v^i^a:7'DtVl'S, v-^n^^/P 

o 

[0029] »i^^L<{i*ttemc>^^^l-50(OT>'l'3:¥v'S«. -OYT-^$n5S-e*)So 

[0030] «i$I^L<{i#«ife(^l$^^i-50<DT7/^^yi-«<^«?iJ<i:UT{i. -<:/>?/wS. 1 

y:7^i3tvw'S. /5-*^:7^/^p<^/ws, 2-^-^y^^/V3i 
^/i^fi. l-^--:h7^/Wy:rnfcVV'S. 2-^3— :h>^^/Wy:7'nt^'>'^S. 1-fny 
/wy^yuSx 2-(l-fc;''t3y/^)^^/^S. p-y^/W^>v?/PS. m-^^/l'^yiyywS 
. o-y^/^^:/v^/^£x p-^PP^^'v^/^S. in-^PP^:^>^/WS. o-^PP^^v? 
/wS. p-:/p^-<>v^/vS. m-:/p^^vv?/i-S. o-yp^^>^v?/V'S> p-3-K 
-<>-v?/l-». m-3— K-<yv^/^»x 0-3— K^>->^/W». p-t:KP=¥v'^:/v=/l'S. 

m-tKp^v^'<:xv?/^S. o-tKp^iy^^^v^/^S. p-r5:y^>iy/wX^ m-r^y 

^>'v^/^S^ o-T^y^Vi^/l^S. p-=^hP^>'v'/W'S, m-^hP-^^^v'/^S. o-=^ 

hi3^>->?.^pS, p-'>Ty-<:/>^;wS. m-'>Ty^:/i^/i-Sx o—>Ty^>i^/i-^^ 

l-tKP=^>'-2-:7ic:=i/W-l'y^PtVWS, l-^PP-2-:7ic:=:/P^y^PtVPB^;d5 

[0031] m^^i^<i^Mmiik(Dmm^mi5-5o<DTv—/i^:t^i^m. mmB\^<iiMmi^ 
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[0032] m^^v<iimm^(o^mm-5o<D:^/^7ri^i^jumi:i. -coov ' ' •k^^n-s 

[0033] R#I^L<(i4H|gife<^;^^y/l-S<^1?iJ<bLT«. 2-7:t=/W-l-fc':=^/l'S, 2, 2- 
>^:7a;n/U-l-b:-r::yWS, 1, 2. 2-hy^^=^/V-l-t-nyl/S^;05^{f f>tb'5„ 

[0034] mfi, $f ^b<{il-2(7)!g|^-t?fc«?. nfi. ^J*b<«0-4<7>S^-C'fcS„ f^ii. iti^ 2 
[0035] *fc. Ig^^tcifi, K— ^>>'h<$rj^»Pb-r'b^v\ fflv^e>tv5K~^-«:^hfi, ^tt^'tt 



[0036] e^SAr'-Ar^C*5V ^T. «jaXJiMaifeO^^^ii:6-50<^^#^S. filfe 
[0037] [^^] 



[<[:i2] 
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zo) . ^{b^CNESA). mmt>mmv^^o 
[0038] imw] 

T/i-5:^^ix/^{bT/w5:^!>A, "ti^y^M., tsfWy^j>., T/u^^^A- y^-^^ 

— 1 /xm, ^*L<(i50— 20Pnm-r^^o 
[0039] ^{Cl. :*:|gPJ(DWMEL^^ (B) ^ioV^Tfft§^-ra„ i^. ^fii&U«li3tet-oV ^ 

W^EL^^(B){i,^S/5^e,|g^Sr^W-rfilfifeT'&5o TFT (THIN FILM T 
RANSISTOR) T-W«lEL^^SriBI«j-r5^^, iiS<^^^^T'ffl V ^e)t^.-C^ ^SStR 
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^m^-r^o ^(Dft>h. ^m^\.m(Dnimh\jx\To^m\*^^^iit'^x^ti:\s^ 

[0040] [|^^] 

amnxi^^^o mpLit. h'-r—j^^cD^xit. mmtLxm^<Di^xiMmtix\^^ 
xh. m^Mmm^^^m-^Ti^^^o ^mmitm-i. mmxh^iK mmti.x(D 

%u±im^\^^\ h^-r-f^'Aii. 'pfj:-r€^tm^^^Kx^ti\^fc}^. 2- 

Xmm^. mM^m-tfMa-i^ mm-i-XO. Snm-l /xm;5Sif#{C$f*LV\ 
[0041] |^®iL-CLiF/'Al^Sf®i-'5:^j*>45^e>tb-C*5«9. I^MI#-e«J!t<ffl V 

LiF/'Al/^ITO<b-rs:i<h-ei^fii<i:Lm«g-r'5;6^ ^JP<7)Al^^v^.5;t«6, A 
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[0042] C^ig^] 
[0043] C^tihl^] 

itJl:l^^1#^i--5J^P^ti^Ki:ti:{i. A^^6^(Cf±. Si. Ge. Mg. Ta. Ti, Zn. 

sn. In. Pb. Bi<Dmit!^. mt(^xitmmtmmictti-^v\>\ *fc. mo. v. cr 

. W. Ni. Co, Mn. Ir. Pt. Pd. Ce. Pr, Nd. Sm. Eu. Gd, Tb. Dy, Er. Yb<^^ 

-r^'^t. m±m(omtnz.^y). m^i^v—^ibm^-t^^tfi^h^o v^ox. lonm 
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[0044] ^{^, ^mM(DmmBj^m^(c)ic-D\.^xm.m't^o mmRxfm^mi^ 

(D^^<i:, MoO , VO . ReO . RuO , WO . ZnO . TiO . CuO (x=0. 5— 5);6> 

XX X XX X X X 
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5nm— 1 fx m;65#(C^SL^ \ 

[0045] m^. :^mm(D^mELm^(A)-ic) {z:tsiir^t(Dm(om^i^^^^xmm'r^o 
ofj:iE^mA-mmmtvxi-i. j;:^m^m^^mxjEii^mytmi^^^-rmm'^ 

m) . :t^-*)-i^Ty^-y^mmm^mwm. i89, 447-^e^jiffl»^#fl^).-f^^i/ 

-/P^^^(#^Bg37-16096-^d^#^#fi^) . :^VTV'-/l-r/U:fy:ymmm^m 
#fF3, 615. 402-^B^iNB#. 1^03. 820. 989^PJiNB»^ I^m3. 542, 544-^M 

i|#<2i:Bg45-555-^<2>^, p]51-10983-^<2^#. i|^MBg5 1-93224 
1^55-1 7 105-^ii^^, P56-4148-^4:^:^. |^55-108667#^^, 1^55-1569 
53-^^^. I^56-36656-^^^^#BS), l^T^/yv^^^^^t/fy^^c^-^^f^cC 
i^mWnmS, 180. 729-^P^JNB»> P^4. 278, 746-^WJNB*s #MBg55-880 
64-§-^^, |^55-88065-^<ii^, 1^49-105537-^^^, |Sl55-51086-^<i^^. 
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|5] 56-8005 1-^<2>^, I^l56-88141^<i^^, |^57-45545-§-<2^^. (rI54-1126 

, 615. #4:^8851-10105-^14^^. 1^46-371 1^47-25 

336^-<£kn. 4#^Bg54-53435-^^^. 1^54-1 10536-^4:i#, 1^54-119925 

^■^Amm0m).Tv—/i-T^>'mmi^(^m^nm3, 567, 45o^p^*ffl*. mm3 

, 180, 7O3-^0^;M#. mm3, 240, 597-^^^», |^^3, 658. 52O-^0J^#. 
1^114. 232, 103^mmW. mm4, 175. 961#B.^*fB». 1^114, 012, 376-^0.^ 
i|^>i^Hg49-35702-§-i5j#, 1^39-27577-^^^, i|#MBS55-144250-§-4:^ 
(^56-11 91 32-^<k^^, (Wl56-22437^<2^^. m^il^fffHl, 110, 518-^P^ 

mwmmm) .T^ymm:^/i^=^'^mi^(^¥:m<i^nm3. 526. 5oi-^b^iib»%# 
m).^^-^:/-^mmi^i^m<^nm3, 257. 203-^B^*ffl«#tcpB^<?5'j,(7)),;^ 

^y/Pr>^h^irvm#^*:(i|#MDS56-46234-^<^^4^#HS) . Z^/i^:tuy>^mm 
#MBg54-110837-§-^^^#M), tK^:/>^2gi|:(*ia#?FB3. 717. 462-^ 
WijW*> #M 1654-59 143-^ii^#. |^55-52063-f-^$R, |^55-52064-^ii^#l. 
(^55-46760-^^$R, |ll55-85495-§-^^, 1^57-11 350-^4!!^#, 1^57-1487 
49-^^jkm. #M¥2-311591-^<2j#^#Ba)^ ^^/1,^>^^^(«|#MBS61-21 
0363-§-^^. |^^6 1-22845 1^<2^^. |^61-14642-^<25j^. 1^61-72255-^ 
1^62-47646^^^. ISl62-36674-^^#, 1^62-10652-^^^. 1^62- 
30255-^<^^. |^60-93455-^^#. iRl60-94462-^^#. 11160-174749-^4^^ 

m. m6o-i75O52-^^Amm0m) . i^^-f>'mmi^i^m^Wf'^4, 950. 95o-§- 
mmm).n^v>^^>m(wm^2-204996-^<£km.).T^v>'m^&^i^mm¥2 

-282263-§-^#) . #M¥l-211399-^<i>^}c:M^^tLTV^-5#mtt?S5i5>^^y 

[0047] IE7L?iA®0*t3fSj-(bLTfl. ±IEi^^{c:. 7KyP:7^y>"fk^«^(4#MBS63-29569 
65^^^^{c5B^(^t>(^) . ^^mf^^mrV^it^!^RX/:^'^V^\^T^lyit^^ ( 
*ffl1#fFll4. 127. 412-i-^JNB#. #^8853-27033-^-^1?^. 1^54-58445-^- 

1^54-149634-^^^. lR|54-64299-^ii:?^. |^55-79450-^-iJj#. 1^55 
-144250-i-^^. 1^156-119132-^^^. |^61-295558-^<2:?^. (^161-98353 
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^tz. m^m(r>mtvx7jk\^tcmm(o^mmi^;<'f-v'f^>'^<t^!^^ pmsi 
.pmsicm<Dmmit^!^hjEKi&Am<Duntvxmm'r^^ti^-^^^o 
[0048] lEKmA-mimma. ±i^\^tcit^s^^. m^i^. m^mm^. :^\i°>:=i~hm. ^ 

jEnmA-mmmit. ±^^i.tiun(D-'mxn—n^±^^h:^j:^—mxmj^^tix 

[0049] L^mw^mi^m:\ 

:^m^mi^mit. m^m^(DjEKmAxi-im^mA^mi^^mx»>^x. io"'° 

[0050] im'i^^AmRu^m^mmmi 

n^mAmRu^mf-mmmi^. ^tftm^(om^<DmA^mn?>mxhox. m, 
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[0051] art-. :^?imx^mm'^mti:m^&j<m:si.xfm^^mm<Dun^mif^o 
(i) Tfs-^^ ( 1 6) - ( 1 8) x-m^n?>:t^-^i^r:/-/i-mm.w 

N— N 

fi^—i. >-Ar^ (16) 
O 

N— N N— N 

N— N N— N 

O O 

[^^>. Ar^ At', A^^ Ar'°. Ar". Ar"{*. ^tl^tim^Xi-immm(DTV-/l^m 
^^b. -^rn^'tLUV^tvlP— -efeoTtM^'^oTV^T'ixtV^ ^fc. A^^ A^'^ Ar'^ 

wC-C. T!;>-/WS<i:L-C{l. :7ai:=i/kS, T:/!-^^/^*. -tpl/z:^/^ 

[^bl4] 



wo 2005/009087 



30 



PCT/JP2004/0084S6 




[0053] (ii) TiE-j^^ (1 9) x-m^^ti^-^mmmmmmmi^ 




ice— 60(DTy — /VS. Si^^SilrWbTv ^xhx\^ >]^^|^3— 60<D^7"PTy — /v-s 
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^WUTV >-Ct»<tV ^^^1^10— 60(D^-^^S, Smfi^^LTV ^-Ctxtl^ ^^^^3 

[0054] (iii) TIE— (20) tf^^tL-S-^^^IS^^^^I^ 
HAr'^-L"-Ar^'-Ar*' (20) 

C^tf, HAr^fi. am£^^b■CV^Tt^^^^^l^3-40(7)-^^m1i^^T'fc?). 

LTV ^■d> J:v ^Jg^^ic3-60(o-^7^^T^;— v->'«xttejfe*^^bTi ^-ctj J;v ^7 
xtismx^Wb-cv^-ctxtv^j^^^s-eoto-^T^nry— /v«-efc§„ ] 

[0055] (iv) TIE— l^^(21)T'*$tLSv'7^/i^n^>'i$'v?a^>^^fls: 

[<t:i6] 




(21) 
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TfV^;V'fifVif.:=^;vm. TV—zl-i^/l-^^^/um. r/U=i^'>:^/]^:^^/um. TV— 

/\^y^=-/i-^. :^/uy^=.jum^ :^jV7t=-jI'^. i^U/^Sx ifJJ^^y^'^-i)^^^ TU—zi^ 
T/P<^=:/wS, rfV^=.)V^^ — ho^, /i^/p^/i-S, ^hoy^, -^^ 

y^;?^i/T^^-hS,^U<{iv^TySX{i^^L}^cJl^(^^:±g^^L<{i*cS^^<D 
^^{kTK^S^, R'^Rtm^fi. T/t-dr/l^S. Ty-/PS, r/^^:=:/PSX«R'<tR* 

[0056] (v) TIB— (22) T'^$tL-5JJ^7>'^2^ft: 
Wbl7] 



WLii^mm. ^mmm. ^y^^imm. mmrKym. m^^v/i-m. rju=i^i^mxi^ 
mtTi^mm. ^mmm. -^Ttimm. mmr^ym. T^\^=^^^>mxi-iTv-/^:t^ 




(22) 
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[0057] (vi) TSS-^^(23) X'm^tl^m^J>> (Ga) it^^ 
Mbl8] 

\ 

J^Ga (23) 

nmms^ -oR(R{i, tk^j^^^. mm^L<tt#g^(DT/i-^/w« . em^b<{i 

[ft:i9] 




(24) 



[0058] ^B'lSi.XJ^B''<Dm.m^(^^^^^M^m^f^t. m.m. 3'>^. ^^y^O^Na 

yV'Jl^.T-. ^^/I'S. ^^/l-S. rT'ntVl'*. yf^/vS. sec-r'^/wS. tert-:/^ 
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^^S, ^V^/l^S. ^=¥i//US> :t^'^Jl^^^ ^7^ry/^S> hy^cicr^ 

/i^S. 3-hy7yu^D^^yu:73i-yPS. 3-:^hu:7rn:=:/PS^(Deife^b<{±*EEgm 

/W;e-aj^hdf->S^ ^>'^$'7>'^;*-|3:/p;}f:3p>'S. 2, 2, 3, 3-7^h^:7/U^n^n;!K:Jr 
i/£. 1, 1, 1, 3, 3, 3-^:3r1^:7/^::^-^-2-^c3;^?dr>£, 6-(/^°— :7/P;^-oai^yW 

. p-^hci7ai^/U^;^S, p-te^t-:/^/^>'3l^/^^;^-S^ 3->' 

/i-^:?t-s#(^si^^L<{iiiBm(OTy— /i^^^s, '>t/s. r^ym. ^ 

^yPT^/S. v^^^/WT^/S. ^^/l-T^yS. 'J=c^)\^T%jm. i^^tJU'/UT^y 
. ^^ju:t!/uy<^^/]^m. i^;<^/i':t!J]^y<^4yi^M. ji^/u;^//^^^^/!^^, i/^^^ 
— /I^S. T^h^^/I^S^ :73l-^>^^yy^S, >'>'l';J-|/::::>'PS, tV:=:yPS^(?5Ty —/l' 

t-^i^-yi-S. t-y^v^cr^yus. fc°yy v?:=:/us. hyrv^^^/us. >r 
>'Ky:=^/^S. dE^yy::^/!-^. Ti^yv'^^yvs, fpyv?r:i/w£, v^:^dE^-y-=:/us. t°-<y 

^^^yuS, ^yu:7^y v^zn/wSx t°'<^v^:=^/uS. hyrf^— /wS, 7!7/w^yy/uS, :7 
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[0059] z(Dx^^j:&m^mi. nm^mi^t\^x<7)iim^^^^< . m^'^Amt}r>:^z^\^ \ $ 
[0060] ;*:i§BjT'(i. mmt^mm(Dmi^. mmi^'^^mi^xm^^ti^m.'f-f^Am^^ 

^/V^i^-r-^ytX^Xi^. m^\t. Li O. LiO. Na S. Na Se^tWSFaOjiS^tf e>n. 

2 2 2 

^f*LV^T/l-:3?;!J±|g^JS:*/l'='y-:^-^K^U-C{i. '^J;tfi. CaO. BaO. SrO. BeO 
. BaS. ^t>*CaSe;6S^if P>tl-5o ^f^. m-^L\^^r/\y:fJV'^m(Oy^^^>itmtVX 
{i. 'e«l;tfi. LiF. NaF. KF. LiCK KClS.T^NaCl#;5S^tf ^tt-So t-tc. $f^LV> 
T/P:3&y±m^JP<^/M3yWb«^i:bT[i. ^J^fi. CaF . BaF . SrF . MgF RrJ 

2 2 2 2 

2 

«^$iil|ji^«^-r5^##:<bb-r{i, Ba. Ca. Sr. Yb. AK Ga. In, Li. 
Na. Cd. Mg. Si. Ta. ShlkXfZnO:>pt^<th-<:><r>7tm^'^t^mtm. mt^X 
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[0061] ^mmx^ii. m^^mm-r^mmxitmmtmmm(D^mMm{c. m7ti±h'-y< 

^tz^ X*)M.i^^i^. 0^l.\^^m7tiih'—y<>htl.Xlt. Na(tt*ll|^:2. 36eV) 
.K(tt*M!l*:2. 28eV),Rb(ft*:MiC:2. 16eV)RXJ^Csii±^miSSli:l. 95eV) 
i^^fj:^mt)>^mi^^ti^Ci^^j:<tii-'-D(DT/l-:tJV4tm-^. Ca(tt*:B8^:2. 9eV) 
. Sr(ti:*^M^:2. 0-2. 5eV) ^ RXfBa(tt^m^:2. 52eV) f}^hfj:^m^^hm^ 

LT. ::n^2ajKJt±(OT/W:*y^Jl<7)ittl'g^*>-e:tj*ff*L<. Cs^-^A^fcfm^-^ 
:b-tir, -e^Jxifi. CstNa, CsirK, CstRhh^m:S:CstNatKt(Dm.^'^t>'^i:X$)^ 

[0062] [iSfe^®] 
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;vi^^j^^ m\L-ti>y^'y^^. m\Lr/v%:^^j^^ m.WL'^^^y. ^{k^^x m\L¥f^-^^ 



[0063] [J^^ttS^] 

:*:^§g<7)W!|glELm^fi, ^5ttt<^)SM±t-<tiii-So rcT'V>9^)tttK^<ir{i 

[0064] CWaEL5^^<Dltl^St] 

(b) ^im/iEiL^xm/^%m/^mmMm/^%m/mm 

(c) mm/iE^&Km/?t%m/^mmmm/iE^^xm/^%m/mm 
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[0065] immE.i.m'^<DYfmm 

js^±. m7fiU-zMURxj^^m\:i2;:y). mm. m%ms s^->mzijic-'\^xiEiusL am. ^ 

[0066] uy. mit\^mwL±.\^. mmx^E^^Am/^tftm/m^^Am/^n^mmm 
yiE^^Amx^%m/m^mAm/mmiim-&^Wi\i^hiiti. (e) 

'^(Dmm^mt. mm-r^it^!^{iEjimAm(Dum). n&^t-t^iEKf^A 
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^tizxm^x-^^o ^tih(D::fjm(D^x^h^ mn^j:mmhti^ir<^ T^-otv^j^ 

AJi^iSftSc ^tiwmit. lEn^Am. ^^mtmm. mm^^m^^^^'^^m^^ 
M^mmmcxm}^^-t^:Lt7!)m^L\^\ mm^m^. jE^iaA^. ^ytmtmm 

o 

[0067] ^mm<r>mmELm^ici3if^^m<Dm^:^m(twicmM^in^j^\'\ vtm^Ji^(D 
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[0068] fsi. ^mELm^i^m.mmf^^mija-r^m'^. mm^+. mm^-(Dmm^i.x. 5 
mmmi 

25mm X 75mm X 1 . lmmJi:<7)ITO (I^J^l 30mn) (v^ 

[0071] ^i^'^<Dmmmm=7-(^^iir^:^'7:^mm^. M^mmmm<Dmmn-^/^y-i,cmm 

X lO"^Pa{c^ij3g$-ii:/^o 

^i^i^O. Inm/sec-C. M/¥60nm(75N, N'-t';^(N, N'-i;':73i=i/P- 4-T^y7 
ai^yl-)-N, N-v>':7i^/W- 4, 4'-v=T5:y-l, l'-t">'3i^y^(li;^T. TPD232) 
IliSr^l^LfCo COTPD232l^{i. iE?LJi A^^LXatg-rSo 
[{b20] 
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[0072] TrD232!^(D^mi^W'fX. rOTPD232BI±{;i, MMiM^O. Inm/seCC. 

Wb2i] 




TBDB 

[0073] ::(DTBDP®±{-^ M^^M^O. 2nm/secT\ m^40nm<D^^h (UT . 

HD^m^^^f^l^tZo ^<Dt^^ mm^^^^^tVX. mmmmo. Olnm/sec 
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D1 

[0074] :i(Dm±iC. m^^AMtl^X^ AlqtLi^. ^tt^tL^^it^O. Inm/sec. 0. 

Olnm/sectClT. ll^ff20nin{C^lgLybo ^<^±{c:. ^mWmmtl.X, CsRXJ^M 
oO (x=2-3)$:. -^n-enS^ai^O. Olnm/sec. 0. lnm/secT'*^*U 

X 

Wt:23] 




Ak) 



[0075] ±BS.tmmi^. TPD232. TBDB. HlRmi . AlqSU^Li. CsSO^MoO 
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